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The difficulties and p;-oblems -LnvoB.tred i n  nroduclng r e l i a b l e  W? I 

m a l e d  ce l l s  on a semi-production basis have become ev iden t ,  and 
csnsfderab3.e engineer ing effort has been devoted t u  cve rc~nLng  
7;hese d i f f i c u l t i e s ,  

S e v s a l  n o d f f i e a t i o n s  in the seal and co'i'er design have been 
made so :hat t h e  heat encountered i n  j o i n b g  t h e  cover t o  the car? 
does n o t  i n j w e  %;he h e m e t i c  seal ,  

Elec t rode  s tocks  emhod ring the d e s i r a b l e  features o f  t h e  VO- 
,- 
c I-'  

I ,  J V  

jHS and i nco rpora t ing  t h e  new separator have been &sser?blec?.c 

e l e c t r i c a l  formation,  fn  order  t o  improve u n i f o r d t v  between cel:.s , 
Individual p lates  have been checked a ~e -gh t .  baurg, a2.t~ ' .  

Details nave been worked out  f o r  t h e  c e l l  assemblv l i n e  porn 
';ion of the p i l o t  l i n e  for the fabrication- of? 'hermet$ea~-~g-seaLeo 
cells, The r e q u i r e d  equipment 2nd " a e i l l t f e s  are being  ~ w c h a s a d  
and b u i l t ,  

\ 
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The prrcblerns and 4i fPlcu l tEes  involved i n  produelne; reliabie 
sealed  ce l l s  or! a semf ,pr&v.ctj.on basis have become evidenr, and 
haire been t h e  x ~ b j ~ . z $  ,f' cmsider:ibZe q q i n ~ e r i n ~  ef.fort dur! ng 
t h s  -pas% three months, The electrochem3 c n l  2nd e l e c t r i c a l  c h r a c -  
t e r i s t i c s  of the V C  5-14s coil have beelz wel2- e s t a b l i s h e d ,  am. 
t e s t i n g  of l abora t  m y  protoLypes (sealed by gasket ing techniques)  
has continued while 2echniques are being e s t ab l i shed  t o  r e l i a b l y  
assemble t h e  herme@ieally-scaied cell package. The overcharge 
voltage and pressure c h a r a c t e r i s t l c s  have previously been submit- 

Figure 3 i n d i c a t e s  cycLe performance i n  a 30% depth of cyc le  which,, 
a t  t h i s  w r i t i n g ,  i e  a t  t h e  J-050 c r c l e  point  w i t h  RO apparent  
d e t e r i c r a z i o n  of  c e l l  perftmnance, No shor t ing  of c e l l s  due t o  
sepa ra to r  f a i l u r e  has beon experiecced 

t)O +A 

2 '44 &'.% '1, 
t e d  but are included again as Figures  1 and 2, f o r  re ference ,  s"'(' [-& ' 

Th? size of t h e  cell being produced determines sereral con- 
d i t i o n s  which affect t he  ceramic-to-metsl seal, If t h e  cell is 
s m s l l ,  f a r  example, t h e  VO-5ES c e l l ,  the prcximfty of the  v a r i m s  
seals and csnnecticms imposes considera%le stress upon t h e  cer- 
amic seal, i f  high ternperatuses are w e d  in 1fia.Hng these seals  and 
c o n n e c t i m s 0  Owing t o  t h e  m c e s s i t v  f o r  compactness i n  c e l l s  f o r  
s a t e l l i t e  a ~ p l f c a t i o n s ,  t h e  height, sf a c e l l  and, t h e r e f o r e ,  the 
termincjll must be kept a t  a r n i n i m u ~ i .  T h i s  means t h a t  She csramic- 
to-metal  seal  is i n  c lose  proximitv t o  t h e  po ln t  where t h e  p l a t e s  
connect t o  t h e  te rmina l ,  Sfnce t h e  nuigber of plates i n  t h e  170-frHS 
c e l l  1s onlv  3.9, tte l ength  of t he  c e l l  is small; and t h e r e f o r e ,  
t h e  j o i n t  between t h e  cover and the conta iner  i s  i n  c lose proxim- 
i t y  t o  t h e  seal, 

0 

As t h e  c e l l  was originally conceived, t h e  terminal and comb 
were one piece,  using what was e s s e n t i a l l y  2 mcdif icat ion o f  e x i s t -  
fng  hardware f o r  anothpr tvpe  c e l l ,  The terminal was sealed i n t o  
a cover,  checked f o r  lsakage; and then ,  plates were i n s t a l l e d  by 
h e l i a r c i n q  t h e  tabs  t o  the t e rmina l  comb, I n  a great m a n y  casesr 
t h e  hea t  of welding i n b o  the heavy s e c t i o n  of t h e  comb proved t o o  

a v a i l a b l z a t  this time f o r  checkifig t h e  seals .---P- w a s  not ada table  t o  
c s g  the;_seai vcth the p l a t e s  ins-Xrz; so e cause f o r  t h e  
l o s s  o f  a grea t  many s e a l s  was obscured by o t h e r  opera t ions  which 
were conpleted before  t h e  seal eould be cheeked, Eventual 
r e e o g n i t f m  of t h e  pr3Kern bead Erst bo a modif icat ion of the 
t e rmina l  t o  a two-piece cans t ruc t ion  of a zuch smaller s e c t i m  
between any werds and t h e  seal, 
t h e  te rmina l  s tud ,  t h e  weld of  t h e  p l a t e s  to t h e  comb could be 
improved, giving a more r i g i d  s t r i c t u m  ar.6 a bstter  e lectrical  
connectiono It was then intended t o  join t h e  comb t o  t h e  s tud  
by a quick pass of t h e  he l i a rc ;  but  t h i s  again proved t o o  much 
for the seal, s i n c e  t h e  confines of  the  c e l l  were making t h e  weld 
s t i l l  t o o  close t o  t h e  seal., Anotiher modification of t h e  t e rmina l  

much f o r  the seal t o  t o l e r a t e ;  and t h e  seal broke down, Eq iliprrlen$ 

By making t h e  comb sepa ra t e  from 
p C r n ,  b..: 

[ A )  dLf L -J*L- 
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w a s  undertaken t o  provide f o r  spotwelding of t h e  comb t o  t h e  s tud ,  ,,,La& 
This  method permi ts  very loca l ized  heat ing,  wi th  t h e  welder elec- 
t r o d e s  a c t i n g  as hea t  s inks.  This  l as t  conf igura t ion  i s  c u r r e n t l y  "p, y fWL E 

being used. J d 4  *' 

The joining sf t h e  cover t o  t h e  c e l l  con ta ine r  provided 
another  source of t r o u b l e  f o r  t h e  seal. Again, the problem 
stemmed from a weld t o o  c lose  t o  t h e  seal. Three poss ib l e  s o h -  
t i o n s  presented themselves:  (1) Remove t h e  weld t o  a more d i s t a n &  
l o c a t i o n  from t h e  seal, ( 2 )  Use a lower temperature method of 
jo in ing  t h e  cover t o  t h e  container ,  ( 3 )  Divorce t h e  seal from t h e  
cover while t h e  cover t o  conbafner j o i n t  i s  being made and t h e n  
j o i n  t h e  terminal. t o  t h e  cover by a lower temperature meanso 
Since t h e  only d i r e c t i o n  t h e  weld could be moved i s  upward a t  a 
c o s t  of en la rg ing  the c e l l  and t h e  t e rmina l  with a t t e n d a n t  increa-  
ses i n  weight,  Method (1) has been e l imina ted ,  Corrosion tes ts  
of a l l o y s  s u i t a b l e  f o r  making t h e  contzfner  j o i n t s  a t  lower tern-- 0(,+adDir 
p s r a t u r e s  have IiidPcated that a eaclmiurn 30laeP would be s u i t a b l e  L-, . 

cadmium salder  a l s o  makes Method ( 3 )  f e a s i b l e ,  and this method is 
a l s o  be in8  t r i e d ,  

a n d  t h i s  method, 2) ,  is c u r r e n t l y  being used, Th: e use of  t h e  ,111 + * J d '  

It should be noted t h a t  changes in design have caused con- 

The procurement of c e r m i c s  Teqrxires 4 t o  6 weeks,  

s ide rab le  Post time in procurement of oarts - Metal t e rmina l  
p a r t s  mav be obtained i n  approximately 1 week; cover  ckiangsa take 
l m g e r ,  To 
avoid t o o  great a delay i n  t h e  procurement of ceramics, w e  have 
bsen obtaininr ;  green ceramic o f  rna t e rh l  found t o  be s a t i s f a c t o r y  
and machining r?nd f i r i n g  our own. p a r t s ,  

Another f a c t o r  i n  t h e  production of  ceramic-to-metal seals I 

is  t h e  furnace used t o  make t he  Zctual  bond. 
rn,an% is necessary,  which means t h e  maberial  i s  being heated by L' C - 
r a d i a t i o n  only,  It i s  extremely d i f f i c u l t  t o  ob ta in  even heas 
a:, more t h a n  one s e a l  a% a time, s i n c e  t h e  fwnace heatfnp. elerllenfc g b b ' - ' a  

is not p e r f e c t l y  uniform, and t h e  parts being sea led  tend  t o  
s h d o w  one another$  with ?,he result that one s e a l  nav fPov t o o  
far w h i l e  wai t inp  f o r  another t o  flow enough, 

High-vacuum equip- L L ' ' J '  

The f i r n a c e  i n i t i a l l y  se l ec t ed  f o r  t h e  job i s  a v e r s a t i l e  
machine and i s  f i n e  f o r  laboratory production where f l e x i b i l i t y  
i s  requi red ;  but it has one g r e a t  drawback, i n  t ha t  t h e  hea t ing  
c o i l s  are i n  t h e  vaeum and a r e  subject t o  p l a t i n g  by any of t h e  
sealinq, a l l o y  which i s  vaporized whi le  wai t ing f o r  t h e  metal t o  
flow, The r e s u l t  i s  %hat  coils become shrulted after r e l a t i v e l y  
few f i r i n g s ,  and t h e  heat d fs t r i bs%izn  in the furnace  i s  f u r t h e r  
upse t ,  
coils e x t e r n a l  to the vacmirn area and G ceo?&inp; chamber i n t o  which 
the work could be moved %o speed the p ~ o c e s s ~  

A s o l u t i o n  t o  t h i s  problem would bs a furnace having 



Tes t ing  of t h e  ceramic-to-metal seal is being  conducted a t  
seve ra l  stages i n  t h e  manufacture of t h e  c e l l ,  A mass spec t ro-  
meter d e t e c t i n g  helium leakage i s  t h e  appara tus  used t o  conduct 
t h e  t es t s ,  The seals are first checked i n d i v i d u a l l y  upon removal 
from t h e  furnace.  Another cheek i s  made when t h e  plates have 
bsen j a fned  t o  the t e rmina ls ,  A t h i r d  t e s t  I s  conducted upon t h e  
c e l l  a i b r  che cover has been joined t o  t h e  con ta ine r ,  but before  
e l e c t r o l y t e  i s  added t o  t h e  cell, A final t e s t  i s  t o  be  made 
a f t e r  the c e l l s  are t e s t e d  e l e c t r i c a l l y  and t h e  pinch tube  sealed, 
This  f i n a l  t e s t  may be conducted i n  t w o  manners: first, helium 
may be introduced t o  t h e  c e l l  before t h e  f i n a l  pinch i s  made and, 
second, t h e  c e l l  may be exposed t o  a high-pressure helium atrnos- 
pkere and checked f o r  any t r a c e s  which l+mk in and then back ouCJ 
The former method l s  t h e  s u r e s t  method, 

The c e l l  electrode assemblies f o r  P h s e  I are  being assembled, 
w i n g  m a t e r i a l s  currently ava i l ab le  and existinp: technfquea and 
equipment Cui ton  prcduct ion tyoe  p l a t e s  a r e  formed in groups 
equiva len t  t o  a c e l l  pack: that i s ,  9 p o s i t i v e  p l a t e s ,  with PO 
negatfve p l a t e s ,  Four complete cycles are aqpl ied  t o  t h e  p l a t e s  
as fo l lows:  

f o r  2 h r s ,  
Cycle -1, - Charge a t  C/6,7 f o r  h r s , ;  d i scharge  a t  C / x , i > q  

cyc l e s  2-4,- Charge a t  C/4016 f o r  6 h r s , ;  d i scharge  a t  C$lo67 
f o r  2 hrs ,  
t o  3 v o l t s ;  t h e  p l a t e s  are removedk trashed, d r i e d ;  and then ,  a l l  
t h e  plates  a r e  weiphed, The ol-ates are sL;pemted in:o groups i n  
iccrements of 0- Plates are  then maeeheti according t o  t h e i r  

P=Be 19: goes into par t i a l  operat ion,  t h e  plates  w i l l  be matched 
accord5.ng t o  e lec t ; r lca l  c h a r a e t e r i s t i c s g G  '& 

On completion of the  lqst cwle,  the cells are shor ted  

3 
' formed weigh$, t o  assemble c e l l  packs, W h e n e  p i l o t  l i n e  of 

06 - _ -  -_ - -  - --_ 
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An ages o f  sox-oxirnately 1,500 square feet  has  been allaca- 
t e d  i n  t h e  new b u i l d i n g  of t h e  Alka l ine  Battery Divis ion of 311- 
tc;n Industries, Inc for t h e  es tab l i shment  of p i l o t  product ien 
f a c i l i t i e s ,  
rooms, one of which w i l l  be a i r  condi t ioned f o r  f i n a l  assembly 
of  aerospace c&11s, t h e  o t h e r  con%alniny t h e  ~ ~ Q C ~ S S  equipment 
f o r  plst,e manufacture, 

This  area w i l l  be braken down into two s e p a r a t e  

Tne f i n a l  assembly l i n e  w i l l  be t h e  first portion of ths 
Figure 1b shows schemat ica l ly  p l a n t  20 be put  in-to operaSion,  

the flow of m a t e r i a l  through t h i s  p G r t i o n  of the  p l a n t ,  There 
are 9 inspectLon opera t ions  fn t h i s  Line, five of which d e a l  
wi th  the c o n t i n u i t y  of t h e  sea l ,  
c o x e m  t h e  electr:?.cal oFera t ion  o f  +,he cell, 

The remaining f o u r  inspections 

The first i n s a e c t i o n  4 s  desicncd i ; ~  insure t h a t  t he  Diatew 

scacond inspect . ion,  made on t ~ e  l a s t  d i scharge  of t h e  formation 
c y c l e s ,  determines the electri ;c?i  cilsii-GcC,SriSties of each plate, 
so that, p1at;ea may be matched C s  &$-;im llliQform cells, 

Figure  5 shows the c i r c u i t  used on t h e  f irst  c y c l e s  of t h e  
f o r m t i o n ,  The  plafes are t r a n s f e r r e d  from t h i s  c i r c u i t  t o  the 
c i r c u i t  of Figure b P  which i s  basically a Schmfdt Trigger which 
i s  3et t o  sbyop t h e  discharge o f  a p a i r  d f  pLt,tt.s p t  a p r e a e t w -  
mined vol tage  and t,hen s t o p  a tPrner, s o  t .haC the capaci~y sl" the 
p l a t e s  may be determined, 

are ph-ysicaiiy swuyict ~ n b  k:f%hl'ifn to?.erzr,ce fin thickrress ,  The \ 

I 

The t h i r d  inspec t ion  removes any p l a t e s  which have shorn 
s igns  of phys ica l  d e t e r i o r a t i o n  dur ing  formation, The accep- 
tab3.e p l a t e s  are then  processed i n t o  c e l l s ,  and a f i n a l  t e s t  o f  
electrical- c h a r a c t e r i s t i c s  is  ciads before the pinch tube  I s  f i n -  
ally sealed, For this f i n a l  test, pressure  gauges are i n s t a l l e d ,  
sc that any tendency toward excessive DT~SSUZ-B may be detected. 
ar.d Luliformity of t h e  negative plates may be checked, 

A t  various p o i n t s  i n  the assembly, the seals are tested w i t h  
a Vecco mass spectrometer ,  A machine of this na tu re  provides  the 

l eak  checks remove any elements ffrorn f i n a l  assembly a t  p o i n t s  
where repairs  may be s f f ee l ed  or a t  l e a s t  before  cons iderable  
a d d i t i o n a l  time i s  exFt;nded i n  t r y i n E  t o  make complete cells, 
T h i s  a l so  permits  f a t a l i t y  r a t e s  LQ be checked according t o  opes- 
a t i o n s  and c o r r e c t i v e  measmsfis i n s t i t u t e d .  where needed, 

b e ~ i ;  pWssj.Ijle check ofi leakage in 2 s h ~ r t .  t % l e "  Tho first three 
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Inspwted plztes are coated along t n e  edges wizh either poky- 
mzthaery3ste t_tl methyl. ethyl ketone 01- polys tyrene  i n  a solvent of’ 
59-50 nl;tayl e thy l  krkone and toluene, ’?he l a t t e r  solu3ion =ip;3ears 
b 3 t t s r  f i o n  t h e  s t andpo in t  of the izlsu1a”coon provided and resis- 
tance to pctass im hydroxide. The coated  p l a t e s  are then passed 
t o  the  tank fsx4rnation s t a t i o n  where t h e y  are cycled on t h e  basic 
circuit shcwn on Figure 5 *  This c i P c u i t  is arranged so that t h e  
p a i r s  of plates may be placed i n  a coxmon electrolyte t ank ,  i n  a 
p a r a l l e l  arracgexcnt  A f t e r  a predetermlned l eng th  of time on 
cllscharge, a t  the end of the f o u r t h  cyclep the p l a t e s  are trans- 
ferred t o  t h e  c i r c u i t  OS Figure 6 ,  where t h e  f i n a l  dfischarge is 
t - h e d  and au tomat ica l ly  stogped a t  1 T~81f;a P 1 2 t e s  are t h e n  selee-* 
txi according t o  ;he l~ : i@;h  of time i% t a k e s  t o  reach  t h e  cit‘r-off 
voEtaqe, 

Following selection, the pla tes  are  washed free of potassium 
hydroxide, oven drFed, and. stored in a c leanp  d r y  receptxie ,  t o  
p~gveni;  c o n t a d n a t i o n  of plates, From t h i s  po in t  u n t i l  t h e  c e l l s  
a:m fl3.le3 w i t h  electrolyte, a l l  p-ecau’cions are taken t o  i n s u r e  
t“:at t h e  plates iira dry e23 1mcoi- taminetsd, Human p e r s p i r a t f o n  
and skin o i l s  are contaminants which ape t o  be avoided wherever 0 poss ib le ,  

A l l -  s t e p s  involved In assembling %ha electrode pack have t o  
bs nade with proper  ftxttzses, jigs, and heat s inks ,  Location of 
the eI.eetrode components is very inportant t o  t h e  subsequent 
assembly of t h e  c e l l  and great ly  eiYec’cs t h e  ezse wtkh ~ & l c h  the 
cover nay be Joined to t h e  c o n t a h e r ,  

After t h e  c e l l s  are assenbled and checked f a r  leaks, t h e y  
are evacuated and f i l l e d  with e lec t ro ly t s .  The reason for evac- 
u s t l o n  at  t h i s  point is t o  make it eas ie r  so inbrsduce t h e  elec- 
trolyte and t o  a m i d  carbonate contamlnation i n  t h e  c e l l ,  After 
i n t r sducc ion  of s l e c t r o l y k e ,  an inert gas back f i l l  i s  used t o  
preven.t contamination by a i r  while a va lve  and pressure gauge 
are installed. F’ollowin~ i n s t a l h t i o n  o r  $he gauge, C;he qccs is 
evacuated from the c e l l ,  leaving e s s e n t i a l l y  a water vapor axnos- 
p’m re wi th in  

A t  t h i s  stage, the cell. vd1:- be ready Lo go on e lec ls icaf  
test, f o r  which 2n automatic cyc i ing  panel i s  being designed, 
Following t h e  electrical eesting of t h e  call, a tkaee of helium 
is  introduced into t h e  call f o r  leak detection, the pinch tube 
closed and soldered, and Lheii a final test ?or leaks is conducted 
prior to further d i s p o s i t i o n  of t h e  c e l l ,  

The eqraipcient belng used t o  nake ;;he ceramic-tc-metal seal 
i s  a Kfnney Hi@ Vacuum p-mping w a i t  and B ‘Cinneg power supply,  
The f w w c e  p m p e r  is a c;ofl of rmsls~bdentim s t r i p  W O U ~  w2thi.n a 

0 



ceramic t ube ,  This arrangement has proved t o  be q u i t e  f l e x i b l e  f o r  
laboratory p r o d x t f o n  af seals;  brit it does have some drawbacks, i n  
that t h e  ceramic tcbe  e v w t a a l l y  becomes silvered and shorts out 
turns  of the c o i l ,  g iv ing  v e ~ y  uneven hea t ,  For the present ,  it 1s 
a n t i c i p a t e d  t h a t  tkfs I"umace w i l l  cont inue  t o  be used i n  t h e  p i l m  
p l a n t  mti1 such % h e  as  produetian warrants t h e  purchase of a uni t  
more adaptable for production operat ion.  

Helfarc welding equipment is  used t o  connect t h e  electrodes t o  
the combs. This  same equipment may a l so  be used t o  weld covers t o  
containers as t h e  process f o r  ~&i.ng t h i s  joint is  further devel- 
oped, Gas t o r c h  equipment is a lsc  available for making these jo%n-%s 
w i t h  low nreI.ting alloys and f o r  j o i n i n g  seals of  t h e  f l o a t i n g  con- 
figuration t o  covers with t hese  same alloys Spotwelding equipment 
is 2lsa available for j o i n i n g  combs t o  terminals where .It i s  neces- 
sary t o  keep excessive heat. frcm r-eackkng t h e  ceramic-l: o-metal seal, 



Design and specification of equipment f o r  t h e  e l e c t r o d e  pro- 
The f.c-= -I. ..t dtem being considered, cessing l i n e  have been s";arted, 

sfiles it is a wajsr i t e m  n-3qP.niring  loa?;^ del. ivsry time, i s  the s i n -  
te2-9lng furnace, 

The s i n l x r i n g  furnace w i l l  be of t h e  continuous s t r i p  v a r i e t y  
handling s t r i p  up t o  8 inches wide. T h i s  should provide more than  
enough capac i ty  t o  feed t h e  f a c i l i t i e s  o f  t h e  rest of  the p i l o t  
o r e r a t i o n ,  A t  t h F s  t i m e ,  two proposals  are being considered t o  
determine which would p r sv ide  the most economical furnace to ge t  
tke d e s i m d  r e s u l t s ,  

Vacuum impreglation o f  the a c t i v e  'mterial i n t o  t h e  s i n t e r e d  
p l a t e  is anbiclpated as t h e  Eethod which wi81 be used first in 
t h e  pilot plant .  This  method has bean w e l l  t r i e d  and proved 
re l iab le ,  A new lnpregnat ion  method i s  cnder  develcpaent in OUT 
laboratories, u t i H a i n g  a low-surface t ens ion  p r i n c i p l e  . Indica- 
t h m s  t o  daGe are &hat this method can resul- t  in an i nc rease  in watt 
hour per pound output of abcut lo$, 
t z b l e  to OUT p i l o t  plant  since it. esufc! be placed d i r e c t l y  i r r  t he  
l i n a  w i t h  t h e  s i n t e r i n g  fwnacs  24'3 Zrnpr.~~pa'ee s L r f p  cont inuous ly ,  
ellminating much handling, and completing t h e  impregnation In  
fEweP cyczes. 

The method is also very adap- 

The eventua l  aim i n  t h i s  process plant; is t he  product ion of  
pl.aC-,es i n  such a imnner tnaG no opera tor  aeec! taxh the plate or 
a d j u s t  the  process between t h e  t i m  raw m a t e r i a l  i s  fed in at one 
erd of t h e  line and f i n i s h e d  p a a t a s  come ou t  t h e  other-, This 
w j 3 1  make f o r  much more uniform p l a t e s  and greater reliability 
for aerospace a p p l i c a t i m s ,  



A. FABRICATION OF CELLS 
-----ic 

The b a s i c  mechanism f o r  making a re:lfable cesamic-to-rne$al 
seal IS now understood, This 9s  t h e  most c r - i t f c a l  po in t  i n  the 
manufecture of a hermeticaLly-sealed c e l l ,  The other  d i f f i c u l t i e s  
i n  c l c s i n g  t h e  c e l l  may be solved by design modkfications i n  t h e  
c e l l ,  Three basic  approaches t o  t h e  problems have been ou t l ined  
i n  t h i s  r e n o r t ,  These a ~ p r s a c h e s ,  as well as a11 o the r s  whfeh 
become evident ,  will be thor~ughI .y  inves t iga t ed ,  in orde r  t h a t  t h e  
b e s t  poss ib le  hemet i ca l ly - sea l ed  cell may be produced, 

80 ESTABLISHBENT OF A PILOT LINE 

The s teps  involved in %he production of r e l i a b l e  hermeticaPlg- 
s ea l ed  c e l l s  have been thoroughly s tud ied ,  
p i l o t  production line has  been ou t l ined  which w i l l  g ive  r e l i a b i l i t y  
i n  the c e l l  while maintaining a f l e x i b i l i t y  so t h a t  var ious  des igns  
and s izes  of c e l l  may be produced, 

It fs bel ieved  t h a t  a 



A, FABRICATION QF CELLS - 
It. 1s expeczed thqt 6.21-iverg of t h e  f i rs t  cells w i l l  begin 

d u r i n g  the month of Fa;-&, 1961, These ce'1.s are being rnanufae- 
t u r e d  03 a l abo ra to ry  l i ne ,  utili-zing existing hardware as much 
as i s  pcss ib la ,  

B, ESTAELXSNBL~NT OF A PILOT LINT;: FOR FP.BRICATION 
OF H?R;"~TTCALL'b=SEALE:D CELLS 

Within t h e  next  moneh, we expect bo move OUT e n t i r e  opera- 
t i o n  ( l abora to ry ,  pi103 production, and! o f f i c e s )  to our new build- 
i n g ,  The equipment now available for t h e  pilot p l a n t  w i l l  be 
i n s f a l l e d  and placed i n  opzrat ioi l  as needed, while t h e  ba lance  of 
t h e  design and c o n s t r u e t i a n  of the  p l a n t  con5inues. 

( 1) Formation apparatus 

( 2 )  Washing and drying f a c i l i t i e s  

( 3 1 Helium Leak detect ion 8 oparatus 

Actual  cons t ruc t ion  of the plant f z c i l L t y  and i n s t a l l a t i o n  of 
equ lpzen t  will Segin as soon as $-.e can occupy t h e  bu i ld ing  and 
as  m p l d l p  as a3qu;pment can he sbfained, 



- PERSONNEL 

R e  C. Shair 
R e  Dagnall 
T .  Staub 
A .  Cherdak 

R o  Waldorf 
D. Mowen 
Le Andrews 

J o  A B f i s P . 2  

As s embly 

- Direc to r  of Research - P r o j e c t  Engineep - Yechanlcal Engineer - E l e c t r i c a l  Engfrieer - J u n i o r  Engineer - J u n i o r  Engineer - Yimior Engineer - J u n i o r  Engineer 

welding and shop labor  

Direc t  Labor Cost 

TOTAL COST TO DATE 

(Material, Labor, Oveyhead, ';&A) $28,883 TWAL 
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